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Abstract The purpose of this paper is to review roles played by firm's internal R&D in stimulating 
operation performance of manufacturing firms moderated by intellectual property rights particularly patent 
in Malaysia. The construct of this paper is based on results of correlation between internal R&D and 
operation performance moderated by Intellectual property rights (patent). Detailed discussions follow to 
give implications in policy making especially government or related authorities in promoting and enforcing 
intellectual property rights. Intellectual property rights policy especially regarding patents should be part of 
firm's business strategy. Implementing IPR will safeguard firm's new invention, innovation or processes in 
the long run. Furthermore, firm may gain benefits in creating new business opportunity during various 
patenting stages. Effective practice of internal R&D will give advantage to the firm in three different 
aspects namely ability to develop and grow critical human resources, dynamic involvement in the corporate 
R&D program and ability to connect information wise. Therefore, relationship between internal R&D and 
operation performance moderated by TPR, will encourage for betterment of firms in the future. This paper 
provides the importance of internal R&D towards operation performance of a firm moderated by 
intellectual property rights. 
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1.0 Introduction 
Research and development (R&D) activities needs more investment to make better progress in current 
economic scenario. It has been determined that investment in R&D is fundamental for firms to survive. 
From one angle, R&D behaves as a major engine of economic and productivity growth. It has been noted 
that demand-pull emphasizes demand side factors, such as consumers' demand for new products, and 
cost-reductions as primary drivers of R&D. On the other hand, supply-push, holds that supply-side 
factors, such as differences in the technological environment and industry concentration, lead to 
variations in R&D expenditures (Tielemas, 2010). 
Chan and Daim (201 1) in their study have found that firms may reduce risks and cost through virtual 
network. When multiple individuals agreed to invest in a risky enterprise, win-win situation has to occur 
with the concept of risk sharing. This will reduce the burden if only one entity to cover if anything 
happen. Collaboration and cooperation with additional parties will also reduce amounts that need to be 
paid for the investment. Situation like this will create a healthy environment to do research efficiently. It 
broadens ups company capacity; improve the flexibility, lower down the fixed infrastructure. 
Internal R&D has been practiced by many corporations due to its less consuming funds to be allocated by 
the management. Therefore, it has become the most preferred choice by many corporations. Generally, 
firms understood that huge amount of money need to be allocated for firms to do research and 
development (R&D) activity. 
Decision either to use in-house or external formal R&D for certain project should be determined by the 
top management of the firm. In the case of technological change and consequent competition between 
new entrants and established firms, this is very important to implement (Pisano, 1990). 
2.0 Aims of the paper 
This study mainly focuses on R&D and IPR practices in Malaysian manufacturing industries. It studies 
the interrelationship among these two practices as well as the effect of these two practices on 
organisational performance. The operational performance is concerned with the organisational 
performance, since it is highly important in the manufacturing context as a driver of competitiveness. The 
way R&D and IPR practices are co-aligned with each other and the way these practices affect the 
organisations' operational performance is the main focus of this study. More specifically, the main 
objectives of the study are: 
to study the relationship between internal research and development with firm's operations 
performance; 
to investigate the relationship between internal research and development with firm's operations 
performance moderated by intellectual property rights. 
The paper proceeds as follows: first, we provide the literature review pertaining R&D activity in Malaysia 
and its relation with the current practices of R&D firms. Thereafter concept of internal R&D and 
Operation Performance is elaborated followed by description on intellectual property rights. The paper 
ends with a discussion and suggestions for firms to practice concept of the discussion. 
3.0 Literature Review 
R&D capability is defined as ability to restructure the current knowledge and produce new knowledge 
(Fleming 2001 ; Henderson & Cockburn 1994; Kogut & Zander 1992). It also has been determined as a 
prime competence to differentiate between successful and unsuccessful firm performance. There are five 
core elements of R&D capabilities which are R&D planning, internal R&D practices, external 
cooperative R&D activities, coordination between internal and external activities, and IPR management. 
To discuss this matter further, research and development (R&D) terms should be clearly defined. R&D 
famously defined in Malaysian context as "research and development that comprises creative work 
undertaken on a systematic basis in order to increase the stock of knowledge, and the use of this stock of 
knowledge could be used to devise new application". 
R&D capabilities have been identified as one of the crucial elements for the survival of firm operations. 
Performance of a firm is proven to have a direct relationship with strong R&D capabilities. When firms 
manage to produce good products as an outcome of R&D success, this will help to increase the revenue of 
a firm. As a result firms' revenue, economic growth of a firm and its market share will also increase. 
Since many people keep on talking about the advantages that can be generated from intellectual property 
rights, this study tries to include IPR as a stimulus for the betterment of R&D toward operational 
performance. 
In addition, it has been identified that entrepreneurs and companies can commercialise new technology 
discoveries with the help of patents. This will later on manage to secure their financial gains using 
intellectual property rights protection especially by patents. It is claimed that the future gains are very 
great when protection is given to new inventionlproduct (Featherstone & Specht, 2004). 
In one scenario, Singh (2008) mention that there are negative relationship between impact of geographic 
dispersion and firms R&D innovative output. It was concluded that geographically distributed R&D alone 
cannot guarantee that it will increase the quality of a firm's innovations. Therefore, R&D capabilities 
have its personal impact to the operation performance of a firm. Table below shows how the evolution of 
economic ecosystem moves by stages that significantly highlight the seriousness of effective 
implementation of R&D capabilities. 
Table 1 .O: Differing requirements for stages in economic ecosystem 
Agricultural economy Industrial economy New Economy1 
Knowledge-based 
Key Drives Labor Labor capital Knowledgelinnovation 
Source of competitiveness Economies of scale Productivity, lnnovativeness 
edge Economies of scale 
Source of wealth Real Estate (Land) Real estate (Land) and Intellectual property 
financial property 
R&D Low Moderate High 
Human resource Basic Technical and skills Technical skills, 
scientists, 
entrepreneurship 
Funding Conventional Co-lateralized by Co-lateralized by 
tangible risk capital, tangible risk capital, 
particularly particularly 
Derived from: Innovation in nanotechnology: An Asia-Pacific perspectives (2010). 
Table above highlighted that R&D, Intellectual property and source of competitive advantage is 
interrelated in this modem new economy or in a catchy phrase, "knowledge based economy". Its 
interdependencies show that each and every individual parties need to work hand in hand for them to 
climb up further in the most challenging value chain atmosphere. 
3.1 Internal R&D 
Internal R&D or In-house R&D (IRD) is defined as an activity of the firm whereby it sets up and fulfils a 
research project within itself. Nakamura and Odagiri (2005) mentioned that this can be done by 
employing important resources, such as researchers, research materials and equipment. It may also 
procure a part of the R&D activity from outside. Audretsch et.al, (1996) and Bonte (2003) often used the 
terms "internal R & D  and "external R & D  replacing "in-house R&D" and "procured R & D .  
Internal R&D as mention by Cassiman and Veugelers (2002) has several dimension that contributed to 
the full function of it. This includes its ability to scan the environment for existing technology, ability to 
evaluate the technology, integrate the technology, leverage the productivity of R&D activities, 
appropriation capacity and prior knowledge to effectively absorb external know-how (Cohen & Levinthal, 
1990). 
Meanwhile, Cassiman and Veugelers (2002) pointed out advantages for implementing internal R&D 
includes increase the complexity of the new product1 processes, establishing a lead time, appropriate 
returns to innovation strategy (Teese,1986) and important source. Sufficient support by the internal 
network is one of the examples where simultaneous interaction occurs. It is crucial because this support 
will direct to important external network linkage. From another perspectives, properly managed external 
network linkages offers inputs to R&D sources for internal network. 
It has been found that there is evidence showing ability of the executive management to translate 
corporate strategy into a sourcing strategy is a must. It is vital for the firm to face the challenging business 
environment. Positive impact will occur once implementation of the R&D strategy of the organization 
being executed through properly coordinated sourcing strategy. Trends to start commercializing output 
within R&D firms need to be implemented while developing new capabilities should also work 
concurrently (Brook & Plugge,2011). 
Bayona, Marco and Huerta (2001) who studied Spanish firms analyze that lack of infrastructure, 
information technology and innovatory potentials impact negatively to the coefficient reinforces that 
move away the firms from instigating cooperative relationships. Consequently, lack of infrastructure for 
R&D is also one of the crucial elements in internal R&D of a firm. It was found that when firm only 
emphasize on short term profitability can also impact firms' internal R&D focus. Combining with lack of 
emphasize on the importance of R&D for long term benefits could make the process for internal R&D 
being slowed down (MASTIC, 1998). 
Lack of commitment by top management (Ramanathan, 2008), excessive top management involvement in 
process detail (MASTIC, 1998), Delays in making decisions by the management (Bercovitz, & Feldman, 
2005), lack of R&D management know-how (Cassiman, 2005), lack of proven analytical techniques 
(Gima & Patterson, 1993)' and inadequate market research (Green, Stark, & Thomas, 1996), are other 
elements that contribute to the successful implementation for internal R&D of a firm. When all these 
factors being considered accordingly, implementation of internal R&D would become smooth and future 
output is promising. At the same time, long term gain for the firms will have a better future. 
3.2 Operation performance 
Companies operating in different competitive environments may have different performance objectives 
and that the competitive strategy must fit the specific needs of the company and its customers. Stable 
environment consists of reutilised operations focused on building efficient and lean operation flows. Their 
operations are dedicated to functional products with long life cycles and a low degree of innovation, such 
as in stable consumer goods industries. 
Their performance priorities start with cost, followed by delivery and quality. Companies in dynamic 
environments should focus on agility and market-responsiveness. They enable the production of 
innovative products with short life cycles such as in emergent industries with rapid technological change 
(Da Silveira & Cagliano, 2006). Therefore, their major performance objective is flexibility, followed by 
quality and delivery. 
Considering these facts, for assessing the operations performance of organisations, researchers use the 
following as the major variables (Da Silveira & Cagliano, 2006): (1) cost; (2) quality; (3) delivery; and 
(4) flexibility. Cost is determined by the scale of economies, capacity utilisation, and inventory turnover. 
Delivery involves performance in lead times and supply reliability. Quality may involve both 
conformance and performance issues, appearing to suggest that stable operations system is aimed at 
quality 'sustainability' (conformance) levels, which might not be as high as the quality 'supremacy' 
(performance) levels of the system (Da Silveira & Cagliano, 2006). 
Cost, quality, delivery/dependability, and flexibility have become widely used as indicators of the 
competitive dimensions of manufacturing. In each market in which the company operates, it should 
identify those criteria that win orders against the competition (Voss, 1995). 
Once the understanding the operations capabilities of the provider firm being achieved, this will enable 
successful service delivery as per the pre-set performance requirements (quality, speed, flexibility or cost 
leadership). It was prove that most world-class operations strive to deliver high performance in all four of 
these performance requirements, but in any performance-based service contract, this is very hard to 
quantify and maintain as there are many uncertainties involved (Datta & Roy, 201 0). 
3.3 Intellectual property rights 
Intellectual property rights is a concept of protecting one's own effort creating new invention or products 
that has long been practiced by the world community since 1867. The establishment of the world body 
who coordinate and become center of reference for issues pertaining intellectual property rights which is 
WIPO (World Intellectual Property Organisation shows how deep the appreciation of the international 
community towards IP. 
Lim (2009) mentioned that situation in Malaysia differs from developed countries because they treat IP 
merely as a means of protection on their new invention or product. They hardly see IP as a new 
mechanism for them to create wealth and generate long term return on investment. They only concern on 
ways to gain profit on investment from traditional way of doing it such as making money from landed 
property, manufacturing and the stock market. The way of thinking to make money from traditional way 
should be shifted since the world is facing new challenges especially from the emerging technology and 
new industries. 
In order for the new invention, product or processes to be awarded patent protection, it needs to have 
three main characteristics. Patent is an exclusive right granted for an invention, which is a product or a 
process that provides a new way of doing something, or offers a technical solution to a problem. A patent 
provides protection for a period of 20 years from the date of filing 
(http://www.myipo.gov.my/en/faq/patent.html). The invention, product or processes must be new, have 
all the inventive steps and finally, it must be industrially applicable, in other words, can give benefits to 
the society as a whole. When the three requirements fulfilled, firms or individual person can apply for a 
patent. 
4.0 Methodology 
The data for this research is derived from a population of 599 chemical and metallurgy manufacturing 
firms in Malaysia. This category of manufacturing firms was chosen due to its aggressiveness in filing 
patent in the year 2010. This category was also the highest category that has been granted a patent. From 
the 599 firms that has received the survey questionnaire, only 138 firms responded. After sorting out the 
best possible survey questionnaire being answered, 14 were rejected due to the missing data and 
incomplete information. Based on previous study, response rate in the range of 18% to 25% was 
considered normal apart from various strategies that have been implemented to garner the more response 
for the survey questions. The complete survey is then being analyze according to the Social scince 
statistical package version 19. 
5.0 Result and discussion 
Firms would be involved in multiple technological trajectories, speeded-up research direction 
development, and effective external skills performance. At the same time, direct contact with 
corresponding research and development activities that is done externally can also be utilised. As a result, 
it will increase effects to the internal R&D performance (Belderbos, Carree, & Lokshin, 2006; Cassiman 
& Veugelers, 2006). 
Even though internal R&D would be able to perform successfully accompanied by external R&D and 
knowledge sourcing, the empirical literature came out with various interpretations. A few papers that 
cross-checked internal R&D and external technology sourcing in multiple scenarios concluded that there 
was no complimentary relationship between the two. Some even suggested that these strategies are 
substitutes. 
On the other hand, Blonigen and Taylor (2000) found out that in high tech industries, an inverse 
relationship occurs between R&D intensity and technology acquisition. In this case, companies may 
choose between decision strategy to "make" or "buy". Study on estimation of simultaneous impact of 
internal R&D and technology purchases on their productivity was done by Basant and Fikkert (1996). 
Table 1 : Correlation value for Operation performance, patent and internal R&D. 
Operation Patent Internal R&D 
Performance 
Operation performance 1 .OO 
Patent .66 1 .OO 
Internal R&D .66 .64 1 .OO 
6.0 Conclusion 
The importance of internal R&D can be seen in three major perspectives: 
1. Its ability to develop and grow critical human resources, 
2. Active involvement in the corporate R&D program, 
3. Its ability to connect information-wise (Vereecke, et. al, 2002). 
Table 2: Conclusion for relationship between operational performance, patent and internal R&D. 




Internal R&D H H 
It was found from the result that patent has high correlation with operation performance. Internal R&D 
has high correlation with operation performance. Patent has high correlation with internal R&D. This 
indicates that the three variables correlate each other with a high degree between each other. 
From this study, it supports the three major perspectives of the degree of strengths that binds together in 
the internal R&D organization. This also can be seen as sign on relationship that exists between other 
internal R&D sites alongside the R&D headquarters. 
However, there are two major limitation exists in this interaction. First, to avoid dispersion and 
information leakage in the external network linkage by sustaining optimal balance between the two 
networks in order. Second, other R&D sites in the network linkage are under too much supervision by 
the headquarters (Helble, & Chong, 2004). 
To conclude, past literature recommends that absorptive capacity is able to play important roles to make 
sure firms makes more profit from technological knowledge obtained elsewhere. On the other hand, the 
literature is not convincing about the linking between internal and external technology sourcing. 
Therefore, we will explore the two variables by examining the impact of internal and external R&D on 
operational performance moderated by intellectual property rights particularly on firms that are actively 
involved in patenting their products or processes in Malaysia manufacturing firms. Further research 
should be focusing more on the interdependency of internal R&D with other factors such as external 
R&D or any other factors in the R&D capability element. 
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